Using data recorded by the CLEO-II detector at CESR, we report evidence of a pair of excited charmed baryons, one decaying into + c + and the other into . The data presented here were taken by the CLEO IIdetector 5] operating at the Cornell Electron Storage Ring. The sample used in this analysis corresponds to an integrated luminosity of 4.8 f b ;1 from data taken on the (4S) resonance and in the continuum at energies just above and below the (4S). We detected charged tracks with a cylindrical drift chamber system inside a solenoidal magnet. Photons were detected using an electromagnetic calorimeter consisting of 7800 cesium iodide crystals.
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Abstract
Using data recorded by the CLEO-II detector at CESR, we report evidence of a pair of excited charmed baryons, one decaying into + c + and the other into Recently, w e reported 1,2] the observa t i o n o f t wo narrow states decaying into c , w h i c h we identi ed as the J P = 3 2 + spin excitations of the charmed-strange 0 c and + c baryons. Until now, however, evidence for J P = 3 2 + spin excitations of their non-strange analogues, the c . The data presented here were taken by the CLEO IIdetector 5] operating at the Cornell Electron Storage Ring. The sample used in this analysis corresponds to an integrated luminosity of 4.8 f b ;1 from data taken on the (4S) resonance and in the continuum at energies just above and below the (4S). We detected charged tracks with a cylindrical drift chamber system inside a solenoidal magnet. Photons were detected using an electromagnetic calorimeter consisting of 7800 cesium iodide crystals.
We reconstructed + c baryons using 13 di erent decay modes 6]. Measurements of the branching fractions into all these modes and the general procedures for nding them have previously been presented by the CLEO collaboration 7,8]. For this search and data set, the exact cuts have been optimized for high e ciency and low background. Brie y, particle identi cation of p K ; , and candidates was performed using speci c ionization measurements in the drift chamber, and when present, time-of-ight measurements. Hyperons were found by detecting their decay points separated from the main event vertex. To obtain the + c yields, we tted the invariant mass distributions for each + c mode to a sum of a Gaussian signal and a low-order polynomial background. Combinations within 1.6 standard deviations of the mass of the + c in each decay mode are taken as + c candidates the signal yields and backgrounds within this mass window are given in Table I Table I we made a cut on the analagously de ned quantity x p ( + c ), of x p ( + c ) > 0:45 this corresponds approximately to x p > 0:5 for real c signal. We note that charmed baryons produced from decays of B mesons are kinematically limited to x p < 0:4, so the x p cut restricts our analysis to charmed baryons produced by e + e ; annihilation into cc jets, which are known to have a hard momentum spectrum.
We de ne dec to be the angle between the momentum measured in the rest frame of the + c , and the direction of the + c in the laboratory frame. The combinations are required to pass a cut of cos( dec ) > ;0:4, which suppresses the large background from low momentum mesons. The mass di erence spectra, shown in Figure 1 The extracted parameters are sensitive to the tting procedure used. We h a ve tried many variations of the background functions, including allowing the rst two components of each t to be incorporated into second-order polynomials with oating shape and normalization. We have also tried varying the shape of the + c feed-down component, varying the normalization of this component b y a s m uch a s 5 0 % , a n d v arying the mass di erence range over which t h e ts are made. The systematic uncertainties in the measurements due to the tting procedures are taken as the maximum range of parameters obtained using di erent reasonable ts of these types. This is the dominant systematic uncertainty for both the yields and widths we note that these two parameters are highly correlated. For each charged state we estimate the systematic uncertainty on the yield to be 120 events, and the systematic uncertainty on the width to be 4:0 MeV. The masses of the signals are relatively stable for all tting techniques used. In each c a s e w e estimate the systematic uncertainty t o b e 0:8 MeV due to a combination of tting uncertainty (0.7 MeV) and uncertainty in the mass di erence scale (0.4 MeV). This last uncertainty cancels in the measurement of the isospin mass splitting, which we nd to be M MeV. This value is similar to the analogous value for the non-charmed hyperons of about 206 MeV, and also the value of about 210 MeV obtained using preliminary DELPHI results for the masses of the bottom baryons 15]. These three values are predicted to be the same in naive baryonic mass models 16]. We also note that the width of the c has been estimated 12] from extrapolation of the hyperon width to bearound 20 MeV, with the possibility of QCD corrections lowering this number this is also in good agreement with our measurements. We therefore identify these peaks as the ++ c and 0 c baryons 17]. In order to study the decay angle and momentum distribution of the c candidates, we relax the decay angle cut and re t our signals in bins of cos( dec ) and x p , xing the mass and width of each of the particles to the values obtained above. We restrict the M plots to 205 < M < 380 MeV so that there are no complications from c production and c feeddown. We nd no signi cant di erences between the characteristics of the two isospin states, so we add the yields from the two in each bin to increase the precision of the measurements. , where w 1 is the fraction of the light diquark i n a h e l i c i t y 1 con guration. We nd w 1 = 0 :71 0:13, where statistical errors dominate. This is consistent with a value of w 1 = 2 =3, which corresponds to a at cos( dec ) distribution and unaligned c production. This value of w 1 is very di erent from the value of 0 found by the DELPHI collaboration in their preliminary analysis of b production from Z 0 decays 15]. In order to study the fragmentation function we divide the data into bins of x p , determine the yields in each bin and correct the yields using e ciencies obtained from Monte Carlo simulations. Figure 3 shows This is similar to the CLEO measurements 1,2,7,20] for + c , + c , 0 c and + c baryons, but corresponds to a softer momentum spectrum than that of the charmed baryons with non-zero orbital angular momentum 9]. In order to calculate the percentage of + c baryons that are the decay products of c decays, we need to extrapolate the yields of + c and c baryons down to x p = 0 . We calculate that (12:8 +1:5 ;1:3 3:2)% of + c baryons are produced from the sum of ++ c and 0 c decays. The systematic error includes the uncertainties in tting the signals and the uncertainty in the extrapolation down to x p = 0 .
In conclusion, we present evidence for two resonances which we identify as the ++ 
